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INTRODUCTION

Earlier systems include Achatoc ,u
|

ii n . -i ill 1
>n > ulnn Phytolaccaceae sensu

lato. The family was segregated by Heimeri (1934) so as to include one species of

Phaulothamnus and nine of Achatocarpus, and has been thus recognized by most sub-

sequent authors (Cronquist &Thorne 1 994). The ovary of Achatocarpaceae has two stig-

occur in Phytolaccaceae s.l. if Achatocarpaceae are segregated. More significantly,

Achatocarpaceae are not known to produce either betalains or anthocyanins (Clement

et al. 1994), whereas all other Phytobn aceat I oniain betalains. All authors place

Achatocarpaceae within CaryophylLilm,, but the position within the order is less clear.

Placement of Achatocarpaceaejust outside of ul
I t Phytolaccineae is currently com-

monly accepted (Manhart & Rettig 1994; Thome in Cronquist & Thome 1994;Behnke

1997), whereas Brown and Varadarajan (1985) place Achatocarpaceae outside

Phytolaccaceae sensu stricto but inside Phytolaccaceae s.l.

The moderate b^
i

t n it iiut m placement of Achatocarpac^i i u I n



kind of data, include \< it [in In '
I n ' m ilu il I ' n mdilution of tht

phylogenetic reiatu i I i| tit m it I
i n it n d t >T 4 Achatocarpaceae

have been contributed by Metcalfe and Chalk (1 950) and Gibson (1 994). Molecular data

are likely to providt u n u - f n > <l > < m >| h II A in i . t relatively sparsely

singled will: respect to M\A 'oatuies.

The stem of species of Achatocarpaceae has a single cambium whereas several

genera of Phytolacca^ eae have sm cessivc t ambia.Onlv a single t ambium is known in

thephytolaccaceou •
i m >

, m I

Tnchostigma {these

genera would fall into Rivimmone if Phytolaccaceae s.s.is reduced to Anisomeria,Ercilla,

and Phytolacca). J\v guestion of whethei successive enmbia oi a single cambium are

plesiomorphic or uf |l n I I u i n n I Hales as a whole re-

mains to be resolved.

The concept of A myophyiMlos offeied hy Aiongmst and I
home (1994) or Behnke

and Mabry (1994) is used hew. Plumhaginaceac and Polygonaceae are considered

outgroups when tl if i I i

it I It i 1
wg However, the data of Will-

iams et al. (1994) have led a working group (APG 1998) to recognize an expanded

Caryophyllales in v hi It I hml i nn i I I

i
i i i« f mi hi ^eae, Droseraceae,

Nepenthaceae and all I Thome (1994) con-

cept of Caryophvllal ihail ii i i

r n II il In I tern in it 'in of

Caryophyllales, when .ill families Imve been surveyed, niav refle< I the new classification

oi ma\ tend to sh ubg uif
|
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[Ik ft s. in
| if u m

[
>a 1 1 )i i ut t t I , it i

if it gjhvllales that has

included CaryophylLu one- (C oe h p not 19MS), I'oiiulac a« ear and f fe< torellaceae (Carlguist

1998a), and Basellaceae (Carlguist 1999a). Among the genera oi lamilial segregates of

Phytolaccaceae s I
tudn I

io Mt< n t r
1 - , m.f t M |uist 1998b), Agdestis

(Carlguist 1999b), Sh\ ge/mne nlguist n imsi 1999d),and rivinoid

and phytolaccoid Ph ml i
i . iln it

|

II Ml Mmilies of Caryophyllales

in the broad sense (APG 1998) will ultimately be included.

[he two genera of Achatocarpaceae considered here cite shrubs to small trees

(Heimerl 1934) Tim \ n u.n ' m i nh in . i oi m t m nkedly so in the habi

tats of Phaulotharui n >
i h i i M 1 n in tth n ' lexico, less extreme in the habi-

tats of Achatocaipi, hi hunt lino' 1

i t M i una ill i 1 909;Heimerl 1934).

The relationship ofwood anatomy to the in ologyol this lamilv is a focus of the present

MAI ( ;.;IA; s Ar-JI = Mr bKM)-.
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tive features reported ar

wood features accords v

group is a mean based c

when these differ from t

•.Ouantita

ment length, 292 urn. Mi i, H n i

i e pit mut mt n
f

dales nonbordered.

Perforation plates siim|)|. I mi 1 ill
1

11
1 |p ih on 1 , el interfaces (Fig. 3),

alternate on other vessel faces fFio 1
I m , 1

!
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1
of vessels minute,about 1.5 urn in

diameter, circular in pu'hti- 1 i^m
1

1 1 ill II 1 1 pit iomtures. Imperforate

tracheary elements dt^ hit until
1 1 1 ill 1 1 ^\\ iTiq 4 extreme left).

Length of libriform fibers, 677 um ' m 1 In t 1 I III tin tin fibers, 2.5 urn. Axial

parenchyma vasicentnc scanty, in strands of font colls (I iq. -!, to left and right of vessel).

multiseriate rays, 365 um. Mean It! m 1 1 n ^r ells Mean height of

uniseriate rays, 1 19 pti M ih m it ( m
t

-It nil ells (Fig. 3, left; Fig.4)

except for tip cells (Fig. 4, lower left), which are square or upright. Uniseriate rays com-

posed of procumbent orupright end I i II ill I mm I ill mostly simple pits.Ray

cell walls about 2.2 pm thicl 1 not observed.

Achatocarpus nigricans. Mean number of vessels per group, 1 .85. Mean vessel diarm-

Mean vessel wall thitkiu •
,

' pm m- m i
I pit Inmeter, 1.7 pm. Mean libriform fiber

length, 670 pm. Mean I
I mi ititil I In

i
1

' pm Mean multiseriate ray height,

330 pm. Mean width of tnulri Htir
i

I h 'II dl t-,u kness about 1.1 um.

Many vessels filled with amorphous yellow deposits. Libriform fibers commonly filled

with amorphous yellow or dark deposits.

' i'ii Fi
I
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I tmti iiii it t dial groups or soli-

number of vessels pi^i run r ^ i

i

1 t t length, 354 pm. Mean vessel wall

Mean libriform fiber wall thickness, 1.1 ptn. Axial parenchyma is in strands of two cells.

Uniseriate rays more, mini n tin
1 1 mlim u 1 1 I

1 1
o) Mean height of multiseriate

rays,302 pm. Mean width of multOM it
1 o p 1 ,

', m 1. iht ^f uniseriate rays, 229
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i f i t i t

conspicuous growth rmr h.u -m
i

" 'i IsMiuiu iv^nrpbis Tiate or umseridtc I iq 3 Radial section;anaxi

chyma strand touches the left side and anotherthe right sideof the vessel.Fig.4.Tangentialsection;tip of bise

left; alternate minute pits on vessel. Figs. 1-2, scale below Fig. 1 (divisions = 10 pm); Figs. 3-4, scale bel



Mm. Upright ray cells common, but procumbent ray cells also present (Fig. 7). Bordered

pits commonon tangentially oriented ray cell walls (Fig. 7). Ray cell wall thickness about

1.1 urn. Amorphous deposits pi< uitmiu I n I in hi t m n i hi

Bark

The sections of Phaulothamnus spinescens (Fig. 8) were unusually good and showed all

regions of the baik lIhhiI
| it ki -II I

i
top) contain dark-staining amor-

phous deposits. Several layers of phelloderm are present; cells of these layers are all thick

walled sclereids (Fig. 8). Outer cortex composed of tangentially widened parenchyma

cells with nonlignified cell walls. Inner cortex composed of a continuous cylinder of thick-

walled sclereids. Scattered fibers present in older secondary phloem (Fig. 8).

The bark of A. pre proecox, however, both an

outer and an inner cylinder of thick walled cortical sclereids are present. The more com-

plex bark of A. proecox may be related to large diameter of the sample studied here.

DISCUSSION ANDCONCLUSIONS

Of all families once included in Phytolaccaceae, the family most universally segregated

is Achatocarpaceae. In fact, the molecular results of Manhart and Rettig (1 994) and the

cladisticand phenetic studies of Pociman (1 994) showed that Achatocarpaceae are not,

in most analyses, a sister group of Phytolacca! can, and might even be in a near-basal

position in Caryophyllales (as defined by Behnke & Mabry 1994). Achatocarpaceae are

true of Barbeuia. In two caryophyllaleai fun i

> ohyllaccai and Molluginaceae,

anthocyanins are present but betalains are absent.

Caryophyllales:absence of borders on perforation plates characteii/es Achatocarpaceae

and also most families '
it |l 'I - it - inn r|,u Pi /Iguist 1998b, 1999b,

caryophyllalean geneia sf) iImm
i I | m. i i

m I() ,, loi the familial com-

position of Caryophyllales or tin
|

in n I I n n| uiai nl in llie Caryophyllales.

The libriform fibeis i t
"

I n ,- i i p oho M a ute in dicotyledons

according to tradition il , m n ,, r t I'll n as tracheids, shown

by Metcalfe and Chalk (I. c.) to be more primitive, occur in families often claimed to oc-

cupy near-basal positions in tin tdn u . >ph Cceae (Carlguist 1995), Stegno-

spermataceae (Carlguist 1999c), and Rarbeuiacoeie (Carlguist 1 999d). All of these fami-

lies, however, have successive can h it
|

I II - v only in some genera), whereas

Achatocarpaceae does not. Whether absence of betalains and absence of successive

cambia are plesiomorphic or apomorphic is uncertain.

The presence of vei m ill
|

it i i I Id p „ i. s a featui n t re-

i Caryophyllales (Metcalfe & Chalk 1950; Gibson 1994).The minute

ve of the distinctiveness of Achatocarpaceae as a family.

f Achatocarpus can be chara* u u I
\^~>

\ i- i us Type MB, transi-



g.5.Transection; vessels are mostly grouped.

mostly of upright cells. Fig. 7. Radial sectio

attop,uprightcellsat bottom. Fig.8.Transection, phellem at top,secondaryxylem at bottom;outer cortex consists

)l parenchyma cells, inner cortex is comprised of pale gray fibers. Figs.5,6,8, scale below Fig. 5 (divisions = 10 urn);



tionaltoHomogeneousTypebhil n r
]

, pi I nutiance of upright

ray cells in the Phaulothamnus specimen studied is related to the small diameter of that

specimen and is indicative of a ju\Hhili ml- mi<, < nlqtn ,r
I

ism) and not phyloge-

netically different from the conditions shown by the comparatively larger Achatocarpus

specimens, which exhibit a rathe'- more mature pattern.

of moderate to marked xeromorphy (Carlquist 1984). This is independently evident in

the Mesomorphy Ratio (vessel diam ' • t
i 'I dement length divided by num-

tive efficiency.The values for this ratio are: A nigricans, 59;

A

praecox,99; P. spinescens,2\.

The desert or near-desert habitat >\ > <
< ixhn ith the low values for

that species. Southern California desuM shrubs as a group have a Mesomorphy Ratio of

20.9 (Carlquist & Hoekman 1985). The higher values for Achatocarpus are close to the

coastal sage shrubs, 80.7 (Carlquist & Hoekman 1985).
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